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0 1 ( )
$0$ 1 Mon, Ab,
SRing, Ring
$G$ $e$ $e$ $G$
$\{e\}$ $e$ $H\leq G$ $H$ $G$
$G$ set
$G$- $G$- ( )Mackey ( )
$G$






1.1. $F:G$set $arrow$ Set $X,$ $Y\in$ Ob($c$ set)
$\iota_{X}:X\mapsto X\coprod Y,$ $\iota_{Y}:Y\mapsto X\coprod Y$
$(F(\iota_{X}), F(\iota_{Y})):F(X\coprod Y)arrow F(X)\cross F(Y)$
( )
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1.2. $G$ Mackey $M$ $M_{*}:c$set $arrow$ Set
$M^{*}:$








$M_{*}(x)\{$ $0$ $\downarrow M_{*}(y)$
$M(X)M(Y)\overline{M^{*}(f)}$
$f$ $M^{*}(f)$ restriction, $M_{*}(f)$ transfer $f^{*},$ $f_{*}$
$M$ Mackey $M^{*}$ $M_{*}$ Mon





$X\in$ Ob( $c$ set) $M(X)$ Mackey $M$
Mackey $M^{*}$ , M Ab
Mackey Mack $(G)\subseteq$ SMack$(G)$
( )Mackey
1.3.
(1) Burnside $\mathfrak{U}\in$ Ob(SMack$(G)$ ). $X\in$ Ob( $G$ set)
$\mathfrak{U}(X)=c\ell(c$set$/X)$
$G$ set$/X$ $X$ G-
$c\ell$
(2) Burnside $\Omega\in$ Ob(Mack$(G)$ ) $([3], [13])$ . $X\in$ Ob($c$ set)
$\Omega(X)=K_{0}(c$ set $/X)=K_{0}(\mathfrak{U}(X))$ .
$K_{0}$ Grothendieck
(3) $Q$ G- $X\in$ Ob($c$ set)
$\mathcal{P}_{Q}(X)=$ { $X$ $Q$ $G$ - }
$\mathcal{P}_{Q}$ Mackey $Q$
G- G-Mon SMack$(G)$
$\mathcal{P}:G-Monarrow$ SMack$(G)$ ; $Q\mapsto \mathcal{P}_{Q}$ .
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G-Mon $\mathcal{P}$ SMack $(G)$ $Q$
$G$ - $\mathcal{P}_{Q}\in$ Ob(Mack$(G)$ )
1.4. Mack$(G)$ $M,$ $N\in$ Ob(Mack$(G)$ )
$M\otimes_{\Omega}N(=M\otimes N)\wedge$ [3], Mack$(G)$ $\Omega$
$G=e$ ( ) SMack$(e)\simeq$ Mon
Mack$(e)\simeq$ Ab
$G$ Mackey $G$- Mackey
$G$- $\Omega$ $Z$ $G$-
([16]), $G$-
1.5. $f\in cset(X, Y)$ $p\in c$set $(A, X)$ $f$ $p$
$X$ $arrow^{p}Aarrow^{e}X\cross\Pi f(A)$
$f\{$ $exp$ $Y\downarrow f’$
$Y\overline{\pi}\Pi f(A)$
$\Pi f(A)=\{(y, \sigma)$ $po\sigma lff^{-1}(y)\sigma f^{-1}(y)arrow Ay\in Y$
,
’ $\}$ ,




[14] ([14] TNR )
1.6. $G$ $T$
$\tau_{+}:csetarrow$ Set, T.: $csetarrow$ Set
$T^{*}:G$set $arrow$ Set
$T=(T^{*}, T_{+}, T.)$
(i) $T^{\alpha}=(T^{*}, T_{+})$ $T^{\mu}=(T^{*}, T.)$ $G$ Mackey
$T^{\alpha}$ $T$ $T^{\mu}$ $T$








$T=(T^{*},T_{+},T.)$ $G$ $X\in$ Ob($c$ set) $T(X)$
$f\in c$set $(X,Y)$
$\bullet$ $T^{*}(f);T(Y)arrow T(X)$ restriction
$\bullet$ $T_{+}(f):T(X)arrow T(Y)$ transfer





$T(X)$ $X\in$ Ob( $c$set) $T$
Tam$(G)\subseteq STam(G)$
[14] Tam$(G)\mapsto$ STam$(G)$
$\gamma$ :STam$(G)arrow$ Tam$(G)$ Grothendieck
SRing $arrow$ Ring $G$- $T$ $\gamma T$
$(\gamma T)(X)=K_{0}(T(X))$ $(^{\forall}X\in$ Ob( $c$ set) $)$
$\gamma T$ transfer
1.7. $T$ $T^{\alpha}$ Mackey
$(-)^{\alpha}$ : STam$(G)arrow$ SMack$(G)$ , $(-)^{\alpha}$ : Tam$(G)arrow$ Mack$(G)$ ,
$(-)^{\mu}$ : STam$(G)arrow$ SMack$(G)$ , $(-)^{\mu}$ : Tam$(G)arrow$ SMack$(G)$ .
[12] [15] $(-)^{\alpha}$ :Tam$(G)arrow$ Mack$(G)$
Green :
$(-)^{\alpha}$ : Tam$(G)arrow$ Green$(G)$
$G$ STam$(e)\simeq$ SRing Tam$(e)\simeq$ Ring
$G$-
$G$
$(-)^{\alpha}$ : SRing $arrow$ Mon, $(-)^{\alpha}$ ; Ring $arrow$ Ab,
$(-)^{\mu}$ ;SRing $arrow$ Mon, $(-)^{\mu}$ :Ring $arrow$ Mon




(2) Burnside $\Omega$ Tam$(G)$
(3) $R$ $G$ - $\mathcal{P}_{R}$
1.9. ([15, \S 12] [8]) $T$ $S$ $T \bigotimes_{\Omega}S$
$\iota\tau\in$ Tam$(G)(T,T \bigotimes_{\Omega}S)$ $\iota s\in$ Tam$(G)(S,T \bigotimes_{\Omega}S)$ $T \bigotimes_{\Omega}S$
Tam$(G)$ $T$ $S$ $\Omega$
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2.1. $M$ Mackey $X\in$ Ob($c$ set) M-cset$/X$
(1) M-cset$/X$ $(Aarrow^{p}X)\in$ Ob$(cset/X)$ $m_{A}\in M(A)$ $(Aarrow^{p}$
$X,$ $m_{A})$
(2) $(A_{1}p-!X, m_{A_{1}})$ $(A_{2}$ $X, m_{A_{2}})$ $f\in c$set $(A_{1}, A_{2})$
$p_{2}\circ f=p_{1}$ $M^{*}(f)(m_{A_{2}})=m_{A_{1}}$
M-c$set/X$ $(A_{1}$ $X, m_{A_{1}})$ $(A_{2}$ $X, m_{A_{2}})$
(i) $(A_{1}$ $X, m_{A_{1}})\coprod(A_{2}$ $X, m_{A_{2}})=(A_{1}\coprod A_{2}arrow^{2}X, m_{A_{1}}\coprod m_{A_{2}})$
(ii) $(A_{1}$ $X, m_{A_{1}})\cross(A_{2}$ $X, m_{A_{2}})=(A_{1_{X}^{\cross}}A_{2}arrow pX, m_{A_{1}}\star m_{A_{2}})$
$m_{A_{1}}\coprod m_{A_{2}}\in M(A_{1}\coprod A_{2})$
$(M^{*}(\iota_{1}), M^{*}(\iota_{2}))$ : $M(A_{1}\coprod A_{2})arrow\underline{\simeq}M(A_{1})\cross M(A_{2})$
$(m_{A_{1}}, m_{A_{2}})\in M(A_{1})\cross M(A_{2})$ $(\iota_{1}:A_{1}\mapsto A_{1}\coprod A_{2}$
$\iota_{2}:A_{2}\mapsto A_{1}\coprod A_{2}$ ) $m_{A_{1}}\star m_{A_{2}}$ $M(A_{1}\cross A_{2})$
$x$








$S$ : SMack$(G)arrow$ STam$(G);M\mapsto S_{M}$
([12, Proposition 2. 11, Theorem 2. 12]).




$\Omega[-]=\gamma oS$ : SMack$(G)arrow$ Tam$(G)$
$(-)^{\mu}$ :Tam$(G)arrow$ SMack$(G)$
$G$ $Z[-]$ :Mon $arrow$ Ring
(i) Burnside [13] (ii) Witt-Burnside [4] (iii)
F-Burnside [6] [7] (iii)
Boltje $(-)_{+}$-
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(i) [13] Dress Burnside
$\Omega\in$ Ob$(Tam(G))$ G- $Q$
$\Omega_{Q}\in$ Ob(Tam$(G)$ )
$\Omega_{Q}(X)=\Omega(X\cross Q)$





25. $T$ $T(G/e)$ $G$- $T$ $G$-
$e$ G-
ev$e^{;}$ Tam$(G)arrow$ Ring; $T\mapsto T(G/e)^{G}$
Fact 2.6. ([4, Theorem 15] ) $G$ ev$e^{;}$ Tam$(G)arrow$ Ring
$W$ : Ring $arrow Tam(G)$ ; $R\mapsto W_{R}$
$W_{G}(R)\cong W_{R}(G/G)$
$R$ $G$ Witt-Burnside ([5])
$W_{R}$ $R$ Witt-Burnside( )
Witt-Burnside
2.7. $Q$ Mackey $\mathcal{L}_{Q}$
$\mathcal{L}_{Q}(G/H)=Q$ $(^{\forall}H\leq G)$
$r_{K}^{H}=[H :K]:Qarrow Q$ $(^{\forall}K\leq\forall_{H}\leq G)$
$t_{K}^{H}=$ id$Q^{;Q}arrow Q$ $(^{\forall}K\leq\forall_{H}\leq G)$




ev$e^{;}$ SMack$(G)arrow$ Mon; $M\mapsto M(G/e)^{G}$
$\mathcal{L}_{Q}$
2.8. ([12, Claim 38]) $Q\mapsto \mathcal{L}_{Q}$






(2.1) $W\circ Z[-]\cong\Omega[-]\circ \mathcal{L}$
([12, Theorem 3.9]).
Tam$(G)arrow^{W}$ Ring
$\Omega[-]\{$ $0$ $\uparrow Z[-]$
SMack $(G)arrow^{\mathcal{L}}$ Mon
(iii) F-Burnside $\mathcal{A}_{F}$ [6] Green
$F:c$set $arrow$ Mon Green $\mathcal{A}_{F}$
Fact 2.9 (Theorem 5.2 in [6]).
$\mathcal{A}$ : Madd$(G)arrow$ Green $(G);F\mapsto \mathcal{A}_{F}$
Green




$\Omega[-]\downarrow$ $0$ $\downarrow \mathcal{A}$
Tam$(G)arrow^{(-)^{\alpha}}$ Green $(G)$





Radd$(G)$ ${\rm Res}_{a}$ 1$g(G)$ $G$ algebra
restriction functor ([2]) $\mathcal{R}$ :Radd $(G)arrow{\rm Res}_{alg}(G)$
([7, Proposition 3.4]). $Z[-]$ : Madd$(G)arrow$ Radd $(G)$
$Z[-]$ :Mon $arrow$ Ring
$Z[-]0-$ : Madd $(G)arrow$ Radd $(G)$
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3.1. ([10, Definition 2.1]) $T$ $T$
$S^{lr}(X)\subseteq T(X)(^{\forall}X\in$ Ob( $c$ set) $)$
(i) $f^{*}(J(Y))\subseteq J(X)$ ,
(ii) $f_{+}(J(X))\subseteq J(Y)$ ,
(iii) $f.(J(X))\subseteq f.(0)+J(Y)$
$f\in c$ set $(X, Y)$
3.2. $T$
(1) $T$ $T$
(2) $X\in$ Ob( $G$set) (0) $\subseteq T(X)$ $T$
(0)


















$T$ $T$ $S$ $(Imf=S$ $)$
1 1
$X\in$ Ob($c$ set) ([10,
Proposition 3.2, Proposition 3.13] $)$ .
3.5. ([10, Proposition 3.7]) $T$ $\mathscr{H}$
$\mathscr{H}(X)=\{p_{+}(ab)\in T(X)|p\in G$ set $(A,$ $X),$ $a\in J(A),$ $b\in \mathscr{H}(A)\}$
$(^{\forall}X\in$ Ob($c$ set) $)$ $\mathscr{H}$ $T$
Zariski
3.6. ([10, Definition 4.1, Proposition 4.4, Corollary 4.5]) $T$
$\mathfrak{p}$
(1) $T$ $\mathscr{H}$
$\mathscr{H}\subseteq \mathfrak{p}$ $\Leftrightarrow$ $\subseteq \mathfrak{p}$ or $\mathscr{H}\subseteq \mathfrak{p}$
(2) $X,$ $Y\in$ Ob( $c$ set) $a\in T(X),$ $b\in T(Y)$
$\langle a\rangle\{b\}\subseteq \mathfrak{p}$ $\Leftrightarrow$ $a\in \mathfrak{p}(X)$ or $b\in \mathfrak{p}(Y)$
$\{a\}$ $a$ ( $=a$ ) $T$
$T$ Spec $T$
Burnside $\Omega$ $\Omega(X)$
3.7. ([10, Theorem 4.40]) $G$ $\Omega$ (0)
$Z$ $G$- Spec $\Omega$
Spec $Z$ ([10, Corollary 4.42]).
$T$ (0)
3.8. ([10, Definition 4.28, Theorem 4.32]) $T$ (0)
$T$ $T$ 2
(i) $X,$ $Y\in$ Ob($c$ set) $f\in c$set(X, Y) $f^{*}$
(ii) $T(G/e)$ $G$ -
(i) MR (monomorphic restriction) MR
$T$ $\mathcal{P}_{T(G/e)}$ ([10,
Proposition 4.21] $)$ .
$T$ “MR ”
3.9. ([10, Theorem 4.24]) $Tam_{(G)}^{MRC}\subseteq$ Tam$(G)$ MR
$T$ TMRC $=T/J_{(0)}$
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(1) $T\in$ Ob(Tam$(G)$ ) TMRC $\in$ Ob$(Tam_{(G)}^{MRC})$ .
(2) $T\mapsto T_{MRC}$
$($ $)_{MR}c$ : Tam$(G)arrow Tam_{(G)}^{MRC}$
(3) (2) $Tam_{(G)}^{MRC}\mapsto$ Tam$(G)$
Burnside $M R$ $Z$




4.1. $M$ Mackey SMack $(G)$ $M$
Mackey
$M$ Mackey $\subseteq M$ $\{(X)\subseteq$
$M(X)\}_{X\in}$ob( $G$ set) $f\in c$ set $(X, Y)$
$f^{*}((Y))\subseteq(X)$ , $f_{*}((X))\subseteq(Y)$
4.2. Mackey $M$




4.3. ([9, Proposition 2.3]) Mackey $\subseteq M$
(1) $^{-1}M=\{(X)^{-1}M(X)\}_{X\in}$ ob( $G$ set) $M$ Mackey
(2)
$\ell\ovalbox{\tt\small REJECT},x:M(X)arrow ^{-1}M(X);x\mapsto\frac{x}{1}$ $(^{\forall}X\in Ob$ ( $c$ set) $)$
Mackey $l\ovalbox{\tt\small REJECT}:Marrow ^{-1}M$
(3) Mackey $M’$ $\ell_{\ovalbox{\tt\small REJECT}}$
SMack$(G)(^{-1}M, M’)arrow^{\simeq\underline}\{\theta\in$ SMack$(G)(M,$ $M’)|\theta()\subseteq M^{\prime\cross}\}$
$Q$ $S\subseteq Q$ $S$ (saturation)
$\tilde{S}=\{x\in Q|^{\text{ }}a\in Q$ such that $ax\in S\}$
$S=\overline{S}$ $S$
$S^{-1}Q\cong\overline{S}^{-1}Q$
$1\in S$ $Q$ G- $S\subseteq Q$ $G$-
$\tilde{S}\subseteq Q$ $G$- Mackey $\subseteq M$
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$X\in$ Ob($G$ set) Sl(X) $\subseteq M(X)$
$T$ $T(G/e)$ $G$-
Mackey $M$ Mackey $M(G/e)$ $G$-
4.4. ([9, Proposition 3.4, 3.5]) $G$ $S\subseteq M(G/e)$
Mackey $\mathscr{U}_{S}\subseteq M$
(1) $X\in$ Ob($c$ set)
$\ovalbox{\tt\small REJECT}_{S}(X)=\gamma_{X*}(S)$ .
$\gamma_{X}\in G$set $(G/e, X)$ $G/e$ $X$ $\mathscr{Z}_{S}(X)$
(2) $So=(pt_{G/e}^{*})^{-1}(S)\subseteq M(G/G)$ $X\in$ Ob(cset)
$\mathscr{U}_{S}(X)=((pt_{X})^{*}(S_{0}))^{\sim}$
pt$x^{;}Xarrow G/G$ ( )
$S=\mathscr{Z}_{S}(G/e)=\mathscr{U}_{S}(G/e)$ 9‘$(G/e)=S$ Mackey
$\mathscr{Z}_{S}$ $\mathscr{U}_{S}$ ([9, Proposition 3.7]).
$T$ $T^{\mu}$ Mackey $T$ fraction
$G$-




$p_{\ovalbox{\tt\small REJECT},x:}T(X) arrow ^{-1}T(X);x\mapsto\frac{x}{1}$ $(^{\forall}X\in Ob$ ( $c$ set) $)$
: $Tarrow ^{-1}T$
(3) $T’$ $p_{\ovalbox{\tt\small REJECT}}$
Tam$(G)(^{-1}T, T’)arrow^{\underline\simeq}\{\varphi\in$ Tam$(G)(T,$ $T^{l})|\varphi()\subseteq T^{l\cross}\}$
fraction $M\mapsto\Omega[M]^{\mu}$
$M$ Mackey $\Omega[M]^{\mu}$ Mackey
4.6. ([9, Proposition 5.2]) $M$ Mackey $\subseteq M$ Mackey
$^{-1}(\Omega[M])\cong\Omega[^{-1}M]$
fraction
4.7. ([9, Remark 6.3, Proposition 6.4]) $T$ $J$ $T$
$\subseteq T^{\mu}$ Mackey
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(1) $J(G/e)\cap(G/e)=\emptyset$ $X\in$ Ob( $c$ set)
$J(X)\cap(X)=\emptyset$ ( $J\cap=\emptyset$
)
(2) $\cap J=\emptyset$ $^{-1}J$
$^{-1}J(X)= \{\alpha\in ^{-1}T(X)|\alpha=\frac{x}{s}$ for some $x\in J(X),$ $s\in(X)\}$
$(^{\forall}X\in$ Ob($c$ set) $)$ $^{-1}J$ :ST-lT
(3) $\cap J=\emptyset$
$v:^{-1}T/^{-1}Jarrow^{\underline\simeq}^{-}-1(T/J)$
$^{-}\subseteq T/J$ $Tarrow T/J$
$G$- $G$-
$3=\{s\in T(G/e)|s$ $\}$
Mackey $_{3}\subseteq \mathscr{U}_{3}\subseteq T$ fraction
4.8. ([9, Corollary 7.8]) $T$ $\mathscr{Z}_{3}^{-1}T\cong \mathscr{U}_{3}T\cong T$.
$\mathscr{U}_{3}^{-1}T$
4.9. ([9, Lemma 7.11, Proposition 7.12]) $T$ $T(G/e)$
$\mathscr{U}_{3}^{-1}T$
(i) $T$ MR
(ii) $X\in$ Ob($c$ set) $(\gamma x)_{+}(1)\in \mathscr{U}_{3}(X)$
$\gamma_{X}\in c$set $(G/e, X)$ $\gamma_{X}$
$\mathscr{U}_{3}^{-1}\Omega$ 3.10, 47




$\bullet$ $R$ $R[X]\cong R[N]\cong R\otimes_{Z}Z[\mathbb{N}]$
$\bullet$ $R$- $S$
R-alg $(R[X], S)arrow^{\simeq\underline}S$ ; $\varphi\mapsto\varphi(X)$
R-alg $R$-
5.1. $T$ $T$- $S$ $\sigma\in$
Tam$(G)(T, S)$ $(S, \sigma)$ $S$ $T$ - $S=(S, \sigma)$
$S’=(S’, \sigma’)$ $\varphi\in$ Tam$(G)(S, S’)$ $\sigma’=\varphi 0\sigma$
$T$ - T-Tam$(G)$ $\Omega-Tam(G)$ Tam$(G)$
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5.2. ([8, Theorem 2.5]) $G$
$\mathcal{F}$ : Tam$(G)\cross$ SMack$(G)arrow$ Tam$(G);(T, M)\mapsto T\otimes_{\Omega}\Omega[M]$
(i) $G$ $\mathcal{F}$
Ring $\cross$ Mon $arrow$ Ring ; $(R, Q)\mapsto R[Q]$
(ii) $T=\Omega$ $M\in$ Ob(SMack$(G)$ ) $\mathcal{F}(\Omega, M)\cong$
$\Omega[M]$
(iii) $Q$ G- $T\in$ Ob$(Tam(G))$
$\mathcal{F}(T_{f}\mathcal{P}_{Q})\cong T_{Q}$
(iv) $T$ $M$ $\mathcal{F}(T, M)$ $T$ -
$T$
$\mathcal{F}(T, -)$ : SMack$(G)arrow T-Tam(G)$
T-Tam$(G)arrow$ Tam$(G)(-)^{\mu}arrow$ SMack$(G)$ ; $(S, \sigma)\mapsto S^{\mu}$













5.4. ([8, Theorem 4.11]) $H\leq G$ Mackey
$X_{H}\in$ Ob(SMack$(G)$ )
$(*)$ Mackey $M\in$ Ob(SMack$(G)$ )
SMack$(G)(X_{H}, M)\cong M(G/H)^{N_{G}(H)/H}$
$N_{G}(H)\leq G$ $G$ $H$ $H=G$
$x_{c=\mathfrak{U}^{\alpha}}$ $H=e$ $x_{c=\mathcal{L}_{N}}$
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$pol_{X_{H}}=\mathcal{F}(-, X_{H})$ : Tam$(G)arrow$ Tam$(G)$
$T\in$ Ob$(Tam(G))$ $T[X_{H}]=poP_{X_{H}}(T)$ $T$-
T-Tam$(G)(T[X_{H}], S)\cong S(G/H)^{N_{G}(H)/H}$
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